(19) 



(12) 



(43) Date of publication: 

28.06.2000 Bulletin 2000/26 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets (11) EP 1 014 295 A2 

EUROPEAN PATENT APPLICATION 

(51) lnt.CI. 7 : G06K 11/06 



(21) Application number: 99125631.4 

(22) Date of filing: 22.12.1999 



a 

(84) Designated Contracting States: 


(72) Inventors: 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


• Nishikawa, Masato, 


MC NL PT SE 


K.K.Tokai-Rika-Denkl-Seisakusho 


Designated Extension States: 


Nlwa-gun, Aichi-ken (JP) 


AL LT LV MK RO SI 


• Nagasaka, Chikao, 


(30) Priority: 25.12.1998 JP 36999898 
25.12.1998 JP 36999998 


K.K.Tokai-RIka-Denkl-Seisakusho 
Niwa-gun, Aichi-ken (JP) 
• Kunimatsu.Yoshlmasa, 


(71) Applicant: 

Kabushiki Kaisha Tokai Rika Denki Seisakusho 


K. K. Tokai-Rika-Denki- 
Niwa-gun, Aichl-ken (JP) 


Niwa-gun, Alchl-ken 480-0195 (JP) 


(74) Representative: 

Klunker . Schmitt-Nilson . Hirsch 
Winzererstrasse 106 
80797 Munchen (DE) 



CM 
< 

in 

O) 
CM 

© 



(54) Touch-operating input device, display system, and touch-operating assisting method for 
touch-operating input device 



(57) A touch-operation guide shape is formed on an 
input pad for inputting a touch operation by variably 
deforming the surface of the input pad, forming grooves 
or the like to enable a user to recognize the operation 
position on the input pad through finger touch. In addi- 
tion, an image representing the touch-operation guide 
shape is displayed on a menu frame of a display 
together with selection items, whereby the correspond- 
ing position on the input pad can be recognized on the 
screen of the display. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a touch- 
operating input device for inputting touch-operation 
information by touching an operation panel (touch 
panel), a display system and a touch-operation assist- 
ing method for the touch-operating input device. 

2. Description of the Related Art 

[0002] Recently, there have more and more fre- 
quently appeared cars each of which is provided with a 
display device having a touch-operation function. One 
type of such a display device is designed so that the 
touch position on a display screen is detected by a pho- 
tosensor. 

[0003] More specifically, light emitting elements and 
photodetecting elements are disposed so that plural 
optical axes thereof are arranged in parallel in each of 
the longitudinal and lateral directions of the display 
screen. According to this type display device, the optical 
axes extending from some light emitting elements to the 
corresponding photodetecting elements are intercepted 
by touching the display screen with a finger to detect the 
center position of the touch area, and the coordinate 
data of the center position on the display screen is out- 
putted. 

[0004] Besides, there has been known a display 
device in which a display unit and a touch-operating 
input device are separately provided and the touch- 
operating input device is independently disposed at 
such a suitable position as to be easily operated. A 
touch position detecting method of the touch-operation 
input device of the display device is the same as the dis- 
play/inputting device integral type display device 
described above. Such a touch-operating input device 
can bring cars with convenient operation performance, 
[0005] However, with the conventional touch-oper- 
ating input device as described above, when a user 
inputs an item displayed on a display screen by touch- 
ing the touch-operation panel while looking at the dis- 
play screen, it is difficult for the user to identify the 
positional relationship between the item displayed on 
the display screen and the corresponding item on the 
touch-operation panel. 

SUMMARY OF THE INVENTION 



[0006] The present invention is aimed to provide a 
touch-operating input device, a display system and a 
touch-operation assisting method for a touch-operating 
input device, which enable a user to easily identify the 
positional relationship between an item displayed on the 
screen of a display unit and the corresponding item on 



the touch-operation panel, and to enhance the blind 
operability of the touch-operating input device. 
[0007] In order to attain this, according to a first 
aspect of the present invention, a touch-operating input 
5 device having display means for displaying operation 
function items and a touch panel which is provided sep- 
arately from the display means and serves to select the 
function items by performing a touch operation, is char- 
acterized in that a touch-operation guide shape is 
w formed on the touch-operation face of the touch panel. 
That is, according to the present invention, since the 
touch-operation guide shape is formed on the touch- 
operation face of the touch panel, the touch operation is 
assisted by the touch-operation guide shape, and a 
15 user can more easily identify the positional relationship 
between the position of any operation function item dis- 
played on the display means and the corresponding 
position on the touch-operation face of the touch panel, 
thereby enhancing the blind operability. 
20 [0008] According to a second aspect of the present 
invention, in the touch-operating input device of the first 
aspect, at least one of a projecting portion and a 
recessed portion is formed at the center portion of the 
touch panel. By providing the projecting portion or the 
25 recessed portion at the center portion of the touch panel 
of the touch-operation input device, the center of the 
touch panel can be easily recognized. That is, the user 
can easily operate any desired operational position on 
the touch panel on the basis of the projecting or 
30 recessed portion at the center of the touch panel which 
serves as a home position of the touch panel, so that 
the blind operability of the touch operation can be 
enhanced. 

[0009] According to a third aspect of the present 
35 invention, in the touch-operating input device of the sec- 
ond aspect, at least one of the projecting shape and the 
recessed shape is designed so as to guide the touch 
operation in the lateral direction of the touch panel. By 
providing the projecting portion or recessed portion for 
40 guiding the touch operation along the lateral direction of 
the touch panel of the touch-operating input device, the 
displacement of the operation position in the finger 
touch operation in the longitudinal direction can be pre- 
vented by touching along the projecting or recess por- 
45 tion when the touch-operation face of the touch panel is 
touched along the lateral direction, thereby enhancing 
the blind operability. 

[0010] According to a fourth aspect of the present 
invention, in the touch-operating input device of the sec- 
50 ond aspect, at least one of the projecting shape and the 
recessed shape is designed so as to guide the touch 
operation in the longitudinal direction of the touch panel. 
By providing the projecting portion or recessed portion 
for guiding the touch operation along the longitudinal 
55 direction of the touch panel of the touch-operating input 
device, the displacement of the operation position in the 
finger touch operation in the lateral direction can be pre- 
vented by touching along the projecting or recessed 
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portion , when the touch-operation face of the touch 
panel is touched along the longitudinal direction, 
thereby enhancing the blind operability. 
[0011] According to a fifth aspect of the present 
invention, the touch-operating input device of the first 5 
aspect is further provided with control means for con- 
trolling the display means to display an image repre- 
senting the touch -operation guide shape and the 
operation function items in superposition with each 
other. w 
[0012] According to a sixth aspect of the present 
invention, there is provided a display system having dis- 
play means for displaying the operation function items, 
and the touch-operating input device of any one of the 
first to fifth aspect of the present invention. is 
[0013] According to a seventh aspect of the present 
invention, in the display system of the sixth aspect, the 
display means displays an image representing the 
touch-operation face and the operation function items in 
superposition with each other. 20 
[001 4] As described in the fifth and seventh aspects 
of the present invention, the image representing the 
touch-operation face and the operation function items 
are displayed while being superposed on each other, so 
that the touch operation can be assisted and the posi- 25 
tional relationship between the position of the operation 
function item displayed on the display means and the 
corresponding position on the touch-operation face can 
be easily identified, thereby enhancing the blind opera- . 
bility. 30 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] 

35 

Fig. 1 is a perspective view showing the construc- 
tion of a display system according to a preferred 
mode of the present invention; 
Fig. 2 is a front view showing a touch tracer; 
Fig. 3 is a front view showing an embodiment of an 40 
input pad, which contains sectional views showing 
two faces perpendicular to each other; 
Fig. 4 is a diagram showing a menu frame repre- 
sented on a display; 

Fig. 5 is a front view showing the touch tracer, 45 

which partially contains a cutaway view; 

Fig. 6 is a cross-sectional view showing the touch 

tracer; 

Fig. 7 is a diagram showing the arrangement rela- 
tionship between LEDs serving as light emitting so 
elements and phototransistors serving as photode- 
tecting elements; 

Fig. 8 is a block diagram showing the electrical con- 
struction according to an embodiment of the 
present invention; 55 
Fig. 9 is a diagram showing a display frame which is 
conformed with an operation carried on the touch 
tracer; 



Fig. 10 is a diagram showing a map display frame 
displayed on the display; 

Figs. 11A and 11B are diagrams showing display 
frames in which the shape of the input pad is dis- 
played on a part of the display; 
Fig. 12 is a front view showing a second embodi- 
ment of the input pad, which contains sectional 
views showing two faces perpendicular to each 
other; 

Fig. 13 is a front view showing a third embodiment 
of the input pad, which contains sectional view 
showing two faces perpendicular to each other; 
Fig. 1 4 is a front view showing a fourth embodiment 
of the input pad, which contains sectional view 
showing two faces perpendicular to each other; 
Fig. 1 5 is a front view showing a fifth embodiment of 
the input pad, which contains sectional view show- 
ing two faces perpendicular to each other; 
Fig. 16 is a front view showing a sixth embodiment 
of the input pad, which contains sectional view 
showing two faces perpendicular to each other; 
Fig. 17 is a front view showing a seventh embodi- 
ment of the input pad, which contains sectional 
view showing two faces perpendicular to each 
other; 

Fig. 18 is a front view showing an eighth embodi- 
ment of the input pad, which contains sectional 
view showing two faces perpendicular to each 
other; 

Fig. 19 is a front view showing a ninth embodiment 
of the input pad, which contains sectional view 
showing two faces perpendicular to each other; 
Fig. 20 is a front view showing a tenth embodiment 
of the input pad, which contains sectional view 
showing two faces perpendicular to each other; 
Fig. 21 is a front view showing an eleventh embod- 
iment of the input pad, which contains sectional 
view showing two faces perpendicular to each 
other; and 

Fig. 22 is a front view showing a twelfth embodi- 
ment of the input pad, which contains sectional 
view showing two faces perpendicular to each 
other. 

. DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0016] Preferred embodiments according to. the 
present invention are described with reference to the 
accompanying drawings. In the following embodiments, 
the present invention is applied to a display system 
which is used while being installed in a car (hereinafter 
merely referred to as "display system") 
[001 7] Fig. 1 shows the whole construction of a dis- 
play system 10. The display system 10 is used to oper- 
ate accessories installed in a car such as an air 
conditioner, an audio instrument, a navigation system, 
etc., and mainly comprises a display 12 and a touch- 
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operating input device 14 (hereinafter referred to as 
"touch tracer"). 

[001 8] The display 1 2 is disposed at the center por- 
tion of an instrument panel so that a driver and a fellow 
passenger can easily view the display 12, and the oper- 
ational status of the air conditioner or the audio instru- 
ment, the guide map frame of the navigation system or 
the like is displayed on the display 12. That is, a desired 
display frame is displayed on the display 12 in accord- 
ance with operation input information from the touch 
tracer 1 4. 

[0019] The touch tracer 14 is disposed at such a 
suitable position that the driver can easily operate it, for 
example, it is provided to an armrest at the driver's seat 
door side, a center console or the like, and the accesso- 
ries such as the air conditioner, the audio instrument, 
the navigation system, etc. are operated by touching the 
touch tracer 1 4 with a finger (i.e., by performing a touch 
operation on the touch tracer 14). 
[0020] Fig. 2 is a front view showing the touch 
tracer. As shown in Fig. 2, an input pad 16 is disposed 
at the center portion of the touch tracer 14, and selec- 
tion buttons for selecting various modes are disposed 
around the input pad 16. As these selection buttons are 
provided a present location button 18, a destination but- 
ton 20, a menu button 22, an air conditioner button 24, 
an audio button 26, and an image quality button 28. By 
pushing any one of the mode selection buttons, the dis- 
play frame corresponding to the mode selection button 
pushed is displayed on the display 1 2. 
[0021] A touch-operation guide shape is provided 
on the input pad 16 for inputting the touch operation. 
That is, as shown in Fig. 3, two finger guide grooves 30 
extending in the longitudinal direction and one finger 
guide groove 30 extending in the lateral direction are 
formed on the input pad 16 so as to cross each other, 
and each of these finger guide grooves 30 is designed 
to have an arcuate section. With the groove structure on 
the input pad 16, the driver can recognize the operation 
position of the input pad with the sense of touch. Fur- 
ther, since the finger guide grooves 30 are designed to 
be arcuate in section, the driver or the fellow passenger 
can easily guide his/her finger along the grooves when 
sliding the finger in the longitudinal and lateral direc- 
tions, and thus the displacement of the operation posi- 
tion in the finger touch operation can be prevented. The 
locations of the finger guide grooves 30 are determined 
in connection with the position of the button display por- 
tion displayed on the display 12, and the driver or the fel- 
low passenger can select any button through blind 
operation. 

[0022] Further, as shown in Fig. 4, an image repre- 
senting the finger guide grooves 30 formed on the input 
pad 16 is displayed on a display frame (Fig. 4 shows a 
menu frame 72) displayed on the display 12, and thus 
the positional relationship between the input pad 16 and 
the display frame of the display 1 2 can be easily recog- 
nized, thereby assisting the operation of the input pad 



1 6. The touch tracer is designed so that when the driver 
or the fellow passenger touches the input pad 1 6 having 
the finger guide grooves 30 with his/her finger while 
viewing the display 12, the indicated item on the display 

5 frame of the display 12 is inverted in color. That is, the 
blind operation can be carried out without confirming 
the operation position of the input pad 1 6, and the oper- 
ation can be easily performed by viewing only the dis- 
play frame of the display 1 2. 

w [0023] Next, the internal construction of the touch 
tracer 14 is described with reference to Figs. 5 and 6. 
Fig. 5 is a front view showing the touch tracer 14, which 
partially contains a cutaway view. Fig. 6 is a cross-sec- 
tional view showing the touch tracer 1 4 which is partially 

75 cut away. 

[0024] The touch tracer 1 4 has an outer frame com- 
prising an outer casing A32 and an outer casing B34. A 
printed wiring board 36 is disposed on the outer casing 
B34 serving as the bottom surface of the touch tracer 

20 1 4, and a printed wiring board 38 is disposed above the 
printed wiring board 36. A switch 40 for touch is 
mounted at the center portion of the printed wiring 
board 36, and a compression coil spring 42 is also pro- 
vided at the center portion of the printed wiring board 36 

25 so that the touch switch 40 is inserted at the center of 
the compression coil spring 42. The input pad 16 is 
urged in the direction of an arrow M by the compression 
coil spring 42. The touch switch 40 serves to determine 
the position of the touch operation on the input pad 16, 

30 and it is switched on by touching a finger to a desired 
position on the input pad 16 and pushing the finger 
against the input pad 1 6. 

[0025] A substantially T-shaped member 34a is pro- 
vided to the outer casing B34 to suppress the outer 

35 periphery of the input pad 1 6 against the urging force of 
the compression coil spring 42, and it acts as a support- 
ing point for the input pad 16 when any position of the 
input pad 16 is pushed to switch on the touch switch 40. 
[0026] Further, an optical sensor unit is mounted on 

40 the print wiring board 38. The optical sensor unit 
includes plural LEDs 44 and plural phototransistors 46 
so as to be paired in one-to-one correspondence. Each 
of the LEDs 44 and each of the phototransistors 46 are 
arranged so as to confront each other and so that the 

45 respective optical axes each extending from each LED 
44 to the corresponding phototransistor 46 are arranged 
in parallel. Further, the LEDs 44 and the phototransis- 
tors 46 are connected to an electrical circuit of the 
printed wiring board 38, and covered by a light shielding 

so member 48 so as to intercept light from/to the neighbor- 
ing LEDs 44 or phototransistors 46. Accordingly, the 
light shielding member 48 intercepts all light other than 
the light required for the LEDS 44 and the phototransis- 
tors 46 arranged so as to confront each other. 

55 [0027] Besides, plural switches 50 for operation are 
mounted on the printed wiring board 38, and a corre- 
sponding operation switch 50 is turned on in accord- 
ance with the operation of any one of the selection 
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buttons 18 through 28 for selecting various modes. 
[0028] Fig. 7 shows the arrangement of the LEDs 
(LE) 44 and the phototransistors (PT) 46. In Fig. 7 t 15 
optical axes (hereinafter referred to as M X lines") are set 
in the longitudinal direction and 1 1 optical axes (herein- 
after referred to as "Y lines") are set in the lateral direc- 
tion. In this case, the LEDs 44 and the phototransistors 
46 are alternately arranged in parallel in each of the X 
and Y lines so that each phototransistor 46 is located at 
the back side of the neighboring LEDs 44, whereby the 
optical axis pitch of the X line and the Y line can be 
reduced. 

[0029] Fig. 8 is a block diagram showing the electri- 
cal construction of the display system 10. In the display 
system 10, the LEDs 44, the phototransistors 46, the 
touch switch 40 and the operation switches 50 arranged 
in the touch tracer 14 are connected to a CPU 60, and 
the CPU 60 is connected to a controller 62 for control- 
ling the accessories such as the air conditioner, the 
audio instrument, the navigation system, etc., and the 
display 12. 

[0030] The CPU 60 turns on the LEDs .44 arranged 
in the X line and the Y line, detects the signals of the 
phototransistors 46 for photodetecting light emitted from 
the LEDs 44 and then calculates on the basis of the sig- 
nals outputted from the phototransistors 46 the position 
coordinate of the position on the input pad 16 which is 
touched by the finger. The finger-touched position coor- 
dinate is determined by calculating the center position 
coordinate of each of some X and Y lines on which light 
is intercepted by the finger and then setting the center 
position coordinates thus calculated as the touch posi- 
tion on the input pad 16. 

[0031] Further, the CPU 60 converts the finger- 
touched position coordinate thus calculated to the posi- 
tion coordinate corresponding to the display position on 
the display 12 and outputs the conversion result to the 
display 12. On the basis of the position coordinate infor- 
mation outputted from the CPU 60, the finger-touched 
position on the input pad 16 is displayed on the screen 
of the display 12. The position display on the screen is 
carried out by inverting the color of the selected item. 
The position display may be carried out by using an 
arrow or the like. 

[0032] When the touch switch 40 is pushed in such 
a state that a selection item is determined on the input 
pad, a signal is outputted from the touch switch 40 to the 
CPU 60, and the CPU 60 outputs to the controller 62 a 
signal for displaying the selected item on the display 12. 
The controller 62 outputs to the display 12 information 
for switching the current display frame to a display frame 
for the selected item, whereby the display frame being 
displayed on the display 12 is switched to the display 
frame for the selected item. When the operation switch 
50 of the touch tracer 14 is pushed, the controller 62 
controls the display 12 to display the display frame cor- 
responding to each of the selection buttons 18 through 
28 which are used to select a desired (pushed) mode. 



[0033] Next, the operation of the touch tracer 14 
when the touch operation is carried out is described. 
[0034] As shown in Fig. 9, the navigation function is 
set to operate as an initial function in a state that an igni- 
5 tion switch is turned on to turn the power on and the 
optical sensor unit disposed in the touch tracer 14 is 
also turned on, so that the device is kept under a detec- 
tion standby state. 

[0035] For example, a map display frame 70 indicat- 
w ing the present location as shown in Fig. 1 0 is displayed 
as an initial display frame on the screen of the display 
12. At this time, navigation function selecting button dis- 
play portions 70a are displayed at eight corners of the 
map display frame. Further, by pushing any one of the 
15 selection buttons 1 8 through 28 disposed on the touch 
tracer 14 to select a desired mode, the current display 
frame (the map display frame in Fig. 10) is switched to 
the display frame of the mode thus selected, and the 
display frame of the mode is displayed on the display 

20 12. For example, when the menu button 22 is pushed, a 
menu display frame 72 as shown in Fig. 4 is displayed 
on the display 12. An image representing the finger 
guide grooves 30 provided on the input pad 16 is dis- 
played at the position corresponding to the operation 

25 position of the input pad 16 on the menu display frame 
72 displayed on the display 12. Subsequently, the input 
pad 1 6 of the. touch tracer 1 4 is operated with a finger to 
intercept light passing between the. LEDs 44 and the 
phototransistors 46 which are arranged in the X line and 

30 the Y line so as to confront each other. The center posi- 
tion coordinate in a finger-touched area in which the 
light is intercepted by the finger is calculated by the 
CPU 60 and it is associated with the display position on 
the screen, whereby the corresponding menu item is 

35 inverted in color on the screen of the display 1 2. Subse- 
quently, by pressing the input pad 1 6 with the finger, the 
touch switch 40 is turned on to select and determine a 
desired menu item, and the display frame of the display 
12 is switched to the display frame for the menu item 

40 thus determined. 

[0036] As described above, when the touch opera- 
tion is carried out on the input pad 16, the position of a 
desired (selected) item on the screen of the display 12 
and the corresponding position on the input pad can be 

45 easily recognized because the finger guide grooves 30 
provided on the input pad are displayed on the display 
12 in conformity with the screen of the display 12, and 
thus the position of the desired selected item on the 
screen of the display 12 and the position on the input 

so pad can be easily recognized, so that the blind opera- 
tion of the touch tracer 14 can be performed. Accord- 
ingly, the operation of the input pad 16 of the touch 
tracer 14 can be assisted. 

[0037] In the above embodiment, while the shape of 
55 the input pad 16 displayed on the screen of the display 
12 is set to the finger guide grooves 30 (two grooves in 
the longitudinal direction and one groove in the lateral 
direction) each having an arcuate section, the present 
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invention is not limited to this embodiment. 
[0038] Any shape may be adopted for the input pad 
1 6 to be displayed on the screen of the display 1 2 inso- 
far as the specific shape of the input pad 16 displayed 
on the display 12 is coincident with the corresponding 
one displayed on the screen of the display 12. For 
example, in the above embodiment, the shape of the 
input pad to be displayed on the display frame of the dis- 
play 12 is displayed over the overall screen of the dis- 
play 12 However, when the switches corresponding to 
the input pad are displayed at a part of the display frame 
of the display 12 as shown in Figs. 11A and 11B, the 
shape of the input pad 16 may be displayed at the part 
where the switches corresponding to the input pad 16 
are displayed. With this display operation, the overall 
area of the input pad 1 6 can be operated, and thus the 
operation performance can be more enhanced. 
[0039] Any shape may be used for the input pad 1 6 
insofar as the user can easily recognize his/her finger 
position on the input pad 16 through the shape of the 
input pad 16, and, for example, shapes as shown in 
Figs 12 through 22 may be adopted. In connection with 
the shape of the input pad 16, an image representing 
the shape of the input pad 16 as shown in Figs. 12 
through 22 is displayed on the screen of the display 12. 
Each of Figs. 1 2 through 22 is front and longitudinal and 
sectional views of each input pad. Fig. 12 shows an 
input pad in which no operation point is specified. Each 
of Figs 13 and 14 shows an input pad in which three 
operation points in the longitudinal direction and three 
points in the lateral direction, totally nine operation 
points can be identified through blind operation as in the 
case of Fig. 4. Each of Figs. 15 through 22 shows an 
input pad in which three operation points in the longitu- 
dinal direction and five operational points in the lateral 
direction, totally 15 operation points can be identified 
through blind operation. 

[0040] In the case of the input pad 1 6 shown in Fig. 
12, a cylindrical boss 80 or semispherical boss is pro- 
vided at the center portion of the input pad 16 (in Fig. 

12, cylindrical boss 80), and the center portion of the 
input pad 16 can be easily recognized by the finger 
operation. Therefore, the blind operation can be more 
enhanced. . 
[0041 ] In the case of the input pad 1 6 shown in Fig. 

13, the overall surface of the input pad 16 is deformed. 
That is, the surface of the input pad is designed in a 
substantially concave shape so that the center portion 
of the input pad 16 is set as the bottom surface and the 
peripheral portion around the bottom surface is slanted. 
In addition, a cylindrical boss 80 is provided at the 
center portion of the input pad 16 as in the case of Fig. 
12 The right-and-left position and the up-and-down 
position of the input pad 16, that is, respective three 
places in the longitudinal and lateral directions, totally 
nine places can be easily identified by the surface defor- 
mation of the input pad 16 which is varied among these 
nine places, so that the blind operation can be more 



enhanced. 

[0042] In the case of the input pad 1 6 shown in Fig. 
1 4 the overall surface of the input pad 1 6 is deformed in 
the inverse manner to that of Fig. 13. That is, the sur- 
5 face of the input pad 16 is designed in a substantially 
convex shape so that the center portion of the input pad 
is set as the apex, and a cylindrical boss 80 is provided 
at the center portion of the input pad 16 like the input 
pad 1 6 of Fig. 1 3. The right-and-left position and the up- 
10 and-down position of the input pad 16, that is, respec- 
tive three places in the longitudinal and lateral direc- 
tions, totally nine places can be easily identified by the 
surface deformation of the input pad 1 6 which is varied 
among these nine places, so that the blind operation 
15 can be more enhanced. 

[0043] In the case of the input pad 1 6 shown in Fig. 
15 two projecting ribs in the longitudinal direction and 
four projecting ribs in the lateral direction are provided, 
and a cylindrical boss 80 is provided at the center por- 
20 tion of the input pad 16, whereby the boundaries of 1 5 
places which are partitioned by the ribs can be recog- 
nized by finger touch. By operating (sliding) the finger 
along the ribs in the longitudinal and lateral directions, 
the displacement of the operation position during the 
25 finger touch operation in the longitudinal and lateral 
directions can be prevented, and thus the blind opera- 
tion can be more enhanced. 

[0044] In the case of the input pad 1 6 shown in Fig. 

16 five round recessed portions in the longitudinal 
30 direction and three round recessed portions in the lat- 
eral direction, totally 15 round recessed portions are 
provided, and a cylindrical boss 80 for enabling the user 
to recognize the center portion of the input pad 16 is 
provided at the center portion of the input pad 16,The 

35 respective round recessed portions can be blindly-oper- 
ated with the cylindrical boss 80 at the center portion to 
be set as the home position. 

[0045] In the case of the input pad 1 6 shown in Fig. 

17 five grooves in the longitudinal direction and three 
40 grooves in the lateral direction are provided so as to 

cross one another, and a cylindrical boss 80 is provided 
at the center portion of the input pad 1 6. The cross por- 
tions of the longitudinal and lateral grooves are cham- 
fered and thus the grooves are widened at these 
45 crossing portions, whereby the fifteen operation points 
of the input pad can be easily recognized. Further, the 
displacement of the operation position during the finger 
touch operation can be prevented by sliding the finger 
along the grooves, so that the blind operability can be 
so more enhanced. 

[0046] In the input pad 1 6 shown in Fig. 1 8, two fin- 
ger guide grooves are provided in the longitudinal direc- 
tion on the input pad 16, and three steps are formed in 
the longitudinal direction so that each step extends in 
55 the lateral direction so as to form the same surface in 
the lateral direction while the upper portion of the input 
pad 16 of Fig. 18 is set as the bottom surface. Further, 
a cylindrical boss 80 is provided at the center portion of 
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the input pad 16. The finger guide grooves in the longi- 
tudinal direction enables the finger guide of the finger 
touch operation in the longitudinal direction, and the fin- 
ger touch position in the lateral direction can be identi- 
fied by guiding the finger along each step, so that the 5 
blind operability can be more enhanced. 
[0047] In the case of the input pad 1 6 shown in Fig. 
19, one finger guide groove is provided in the lateral 
direction on the input pad 16, and three steps are 
formed in the lateral direction so that each step extends 10 
in the longitudinal direction so as to form the same sur- 
face in the longitudinal direction while the center portion 
of the input pad 16 of Fig. 19 is set as the bottom sur- 
face. Further, a cylindrical boss 80 is provided at the 
center portion of the input pad 16. The finger guide 15 
groove in the lateral direction enables the finger guide of 
the finger touch operation in the lateral direction, and 
the finger touch position in the longitudinal direction can 
be identified by guiding the finger along each step, so 
that the blind operability can be more enhanced. 20 
[0048] In the input pad 16 of Fig. 20, a roundly 
recessed portion is provided at the center portion 
thereof, and a cylindrical boss 80 is provided at the 
center portion of the roundly recessed portion. Further, 
one round groove is provided at each of both edges in 25 
the longitudinal direction of the input pad 16, and two 
round grooves are provided at each of both edges in the 
lateral direction of the input pad 16. The round grooves 
and the other portions can be identified on the basis of 
the cylindrical boss 80, so that the blind operability can 30 
be more enhanced. 

[0049] In the input pad 16 shown in Fig. 21 , rectan- 
gular projecting portions are provided at four corners, 
and totally eight rectangular projecting portions are pro- 
vided in a staggered arrangement on the basis of the 35 
four rectangular projecting portions at the four corners 
as show in Fig. 21 . Further, a cylindrical boss 80 is pro- 
vided at the center of the input pad 1 6 so that the center 
portion of the input pad can be easily identified. The 
staggered arrangement of the projecting portions and 40 
the recessed portions enables the user to easily identify 
the operation position, and enhances the blind opera- 
tion more. 

[0050] In the input pad 16 shown in Fig. 22, 
recessed portions are provided at four corners on the 45 
input pad 16, and a cross-shaped round groove is pro- 
vided at the center portion of the input pad 1 6, and a 
cylindrical boss 80 is provided at the center portion of 
the cross-shaped round groove. The center portion of 
the input pad 1 6 can be identified by the cylindrical boss so 
80, and the displacement of the operation position in the 
finger touch operation in the longitudinal and lateral 
directions can be prevented by sliding the finger along 
the cross-shaped round groove. The operation position 
can be identified by the cross-shaped round groove and ss 
the recessed portions at the four corners, so that the 
blind operability can be more enhanced. 
[0051] By using the input pad shapes shown in 



Figs. 12 through 22, the position on the input pad 16 
and the position on the screen of the display 12 can be 
easily identified, and the blind operability can be more 
enhanced. 

[0052] Further, in the above embodiments, the 
shape of the input pad 16 is displayed together with the 
plural operation items on the screen of the display 12 to 
easily recognize the operation position of the input pad 
1 6. However, even if the shape of the input pad 1 6 is not 
displayed on the screen of the display 12, the shape of 
the input pad 16 itself enables the blind operation. 
[0053] As described above, according to the 
present invention, the positional relationship between 
the position of the item displayed on the screen of the 
display and the corresponding position on the touch 
operation face for the item can be easily identified, 
thereby enhancing the blind operability for the user 
when the user operates the touch operation portion 
while viewing the screen of the display. 

Claims 

1. A touch-operating input device including display 
means for displaying operation function items and a 
touch panel which is provided separately from the 
display means and which is for selecting the func- 
tion items by touch operation, characterized in that 
a touch-operation guide shape is formed on a 
touch-operation face of said touch panel. 

2. The touch-operating input device according to 
claim 1 , 

wherein the touch-operation guide shape is at least 
one of a convex shape and a concave shape. 

3. The touch-operating input device according to 
claim 2, 

wherein at least one of the convex shape and the 
concave shape is designed to continuously extend 
in a predetermined direction on the touch -operation 
face of said touch panel. 

4. The touch-operating input device according to 
claim 3, 

wherein the touch-operation guide shape com- 
prises a plurality of said continuously extending 
shapes which are arranged at predetermined inter- 
vals. 

5. The touch-operating input device according to 
claim 4, 

wherein the touch-operation guide shape com- 
prises said plural continuously extending shapes 
and said plural continuously extending shapes that 
intersect with one another. 

6. The touch-operating input device according to 
claim 5, 
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wherein said plural continuously extending shapes 
are discontinuous at the intersecting points there- 
between. 

7 The touch-operating input device according to any 
one of claims 1 to 3, wherein plural continuously 
extending shapes extend from one end side to 
another end side on the touch-operation face. 



19, 



20 



25 



30 



8. The touch-operating input device according to 
claim 2, 

wherein a plurality of at least one of the convex 
shape and the concave shape are arranged in a 
predetermined direction on the touch-operation 
face. 

9. The touch-operation input device according to 
claim 8, 

wherein plural pairs of the at least one of the convex 
shape and the concave shape arranged in the pre- 
determined direction are arranged in a direction 
intersecting the predetermined direction. 

10. The touch-operation input device according to 

C,ailTI 2 ' A *U« 

wherein at least one of the convex shape and the 
concave shape is disposed at at least one position 
serving as a reference for determining a position on 
the touch-operation face. 

11 The touch-operation input device according to any 
one of claims 2 to 1 0, wherein the concave shape is 
a protruding shape and the concave shape is a 
recessed shape. ^ 

12. The touch-operation input device according to 

claim 1 , . 
wherein the touch-operation guide shape is 
designed by dividing the touch-operation face into 
plural sub-faces so that the respective sub-faces 40 
are shaped to be discontinuous at boundary posi- 
tions between neighboring sub-faces. 

13. The touch-operation input device according to 

claim 12, , 
wherein each of the plural sub-faces is slanted at a 
different angle from the neighboring sub-faces. 

14. The touch-operation input device according to 
claim 12, 

wherein each of the plural sub-faces is set to be dif- 
ferent in height from the neighboring sub-faces. 



with the operation function items. 

16 A display system including display means for dis- 
" playing the operation function items and the touch- 

5 operation input device according to any one of 
claims 1 to 14. 

17 The display system according to claim 16, wherein 
said display means displays an image representing 

10 the touch-operation face, the image being over- 
lapped with the operation function items. 

18 The display system according to claim 17, wherein 
a relative position in the image and a relative posi- 

, 5 tion on the touch-operation face correspond with 
each other. 



45 



15 The touch-operation input device according to any 
" one of claims 1 to 14, characterized by further 
including control device for controlling said display 
means to display an image representing the touch- 
operation guide shape, the image being overlapped 



55 



A touch-operation assisting method for a touch- 
operating input device including display means for 
displaying operation function items and a touch 
panel which is provided separately from said dis- 
play means and which is for selecting the function 
items by touch operation, characterized in that a 
touch-operation guide shape is provided on a 
touch-operation face of said touch panel. 20. The 
touch-operation assisting method according to 
claim 1 9, wherein an image representing the touch- 
operation face is displayed on said display means, 
the image being overlapped with the operation 
function items. 
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